Fabrication of epoxy membranes.
Fabrication of membrane B 3 C 1 -2. 4-Aminophenyldisulfide (0.20 g, 0.80 mmol) and 4,4-ethylenedianiline (0.057 g, 0.27 mmol) were dissolved in DMF (0.33 mL) in a scintillation vial. After fully dissolving, purified 1,4-butanediol diglycidyl ether (0.4 mL, 2.1 mmol) was added to the reaction mixture and the vial was placed in an oil bath at 60°C for 9 h. The vial was then removed and 0.05 mL of the reaction mixture was cast on to a polyacrylonitrile solid support. The casted membrane was placed in an oven at 60°C and allowed to cure for 7 d.
Fabrication of membrane B 1 C 1 -2. 4-Aminophenyldisulfide (0.14 g, 0.56 mmol) and 4,4-ethylenedianiline (0.120 g, 0.56 mmol) were dissolved in DMF (0.34 mL) in a scintillation vial. After fully dissolving, purified 1,4-butanediol diglycidyl ether (0.42 mL, 2.2 mmol) was added to the reaction mixture and the vial was placed in an oil bath at 60°C for 7 h. The vial was then removed and 0.05 mL of the reaction mixture was cast on to a polyacrylonitrile solid support. The casted membrane was placed in an oven at 60°C and allowed to cure for 7 d.
Fabrication of membrane B 1 C 3 -2. 4-Aminophenyldisulfide (0.70 g, 0.28 mmol) and 4,4-ethylenedianiline (0.179 g, 0.84 mmol) were dissolved in DMF (0.33 mL) in a scintillation vial. After fully dissolving, purified 1,4-butanediol diglycidyl ether (0.41 mL, 2.2 mmol) was added to the reaction mixture and the vial was placed in an oil bath at 60°C for 4.5 h. The vial was then removed and 0.05 mL of the reaction mixture was cast on to a polyacrylonitrile solid support. The casted membrane was placed in an oven at 60°C and allowed to cure for 7 d.
Fabrication of membrane C-2. 4,4-Ethylenedianiline (0.25 g, 1.1 mmol) was dissolved in DMF (0.33 mL) in a scintillation vial. After fully dissolving, purified 1,4-butanediol diglycidyl ether (0.43 mL, 2.3 mmol) was added to the reaction mixture and the vial was placed in an oil bath at 60°C for 3 h. The vial was then removed and 0.05 mL of the reaction mixture was cast on to a polyacrylonitrile solid support. The casted membrane was placed in an oven at 60°C and allowed to cure for 5 d.
Stability of 4-aminophenyldisulfide in the presence of a primary amine.
In an NMR tube 4-aminophenyldisulfide (0.1 g, 0.4 mmol), allylamine (0.1 mL, 1.3 mmol), and dimethylsulfoxide-d6 (0.5 mL) were combined and mixed thoroughly.
1 H NMR spectra were collected at various time points. After 36 days there was no noticeable degradation of 4-aminophenyldisulfide in the presence of allylamine.
Figure S1.
1 H NMR spectrum of 4-aminophenyldisulfide and allylamine after 36 days showing no degradation.
Permeation of chemicals through initial membranes tested.
The [permeate]/[retentate] describes the ratio of concentration of chemicals in the permeate stream to the concentration of chemicals in the retentate stream. This ratio determines the amount of chemicals that have permeated the membrane, and is used to determine the flux of the chemicals through the membrane. Further details of this method are explained in a prior publication 1 . In reference to Table  S1 below, n/a refers to a concentration of chemicals in the permeate stream that was too low to be measured. Table S1 . Permeation of chemicals through membrane B-1.
[peremeate]/[retentate] 1 day 2 days 3 days 10 days p-Nitrobenzaldehyde n/a 0.003 0.006 0.011 Triethylamine n/a n/a n/a n/a Tripropylamine n/a n/a n/a n/a 1.00
FT-IR spectra of epoxy membranes. The conversion of the epoxide functional group was determined by examining the area of the parabola for the peak at 910 cm -1 using OMNIC software. For the first spectrum collected, this area calculated is assumed to be equivalent to 100% of the epoxide functional group present. For subsequent spectra the area was measured again and compared to first spectrum to determine the percentage of epoxide functional groups that have reacted. For example in Figure S5 the spectrum collected at 3 min has an area that was equivalent to 100% of the epoxide functional group present. The area of the parabola for the spectrum collected at 166 h has lost 92% of the original area from the spectrum at 3 min, so 92% of the epoxide functional groups have reacted, thus the membrane has reached 92% conversion. 
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Raman spectra of epoxy membranes before and after treatment with cysteamine. Figure S6 . Raman spectrum of membrane C-2 before treatment with cysteamine. Permeation of chemicals through the stimulus-resopnsive epoxy membrane before and after breaking the crosslinks. 1.00 2.69 x 10 -7 a All flux values carry a ± 4.24% relative error. 
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